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Abstract
Dicranocentrus liuae sp. n. is described from the northern subtropical region of China. The new species is 
most similar to D. wangi Ma & Chen, 2007, but differs from it in the relatively shorter Ant. V, the 1+1 
central macrochaetae on Abd. III, the number of chaetae on tenaculum, and the absence of dental spines. 
The systematic position of Dicranocentrus is also discussed. Present evidence, particularly S-chaetotaxy, in-
dicates that the genus is closer to Heteromurus than to the unscaled species of Orchesella and Orchesellides.
Keywords
D. liuae sp. n., chaetotaxy, Orchesellinae, Heteromurus
Introduction
The genus Dicranocentrus was erected by Schött (1893) for D. gracilis. It is character-
ized by 6-segmented antennae, the ratio between abdominal segments IV/III less than 
2.0, scales present on antennae, legs, body, manubrium and ventral side of dens, eyes 
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8+8, postantennal organ absent, and mucro bidentate with a basal spine. Mari-Mutt 
(1979) published an excellent revision of the taxonomy, biology, and geographical dis-
tribution. Mari-Mutt (1980) divided the Orchesellinae into four tribes mainly based 
on the number of antennal segments, with Orchesellini (Dicranocentrus included), 
Heteromurini and Corynothrichini having 6, 5, and 4 segments, respectively. Soto-
Adames (2008) did not change Mari-Mutt’s taxonomical framework, but simply add-
ed two new small tribes. However, recent molecular phylogeny of the Entomobryidae 
(Zhang et al. 2014a) placed Dicranocentrus together with Heteromurus in a separate 
clade, apart from the unscaled taxa (Orchesella/Orchesellides).
So far, three Dicranocentrus species have been reported from China: D. indicus 
Bonet, 1930 from Taiwan, D. chenae Ma, Chen & Soto-Adames, 2006 from Guangxi, 
and D. wangi Ma & Chen, 2007 from Gangdong (Fig. 1). Here, we describe a new 
species from the northern subtropical region of China, compare it with other orche-
sellids, and discuss the systematic position of the genus.
Materials and methods
Specimens were mounted in Marc André II solution after clearing in lactic acid and 
were studied using a Nikon E600 and SMZ-1000 microscope. Photographs were en-
Figure 1. Geographical distribution of Dicranocentrus species from China.
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hanced with Photoshop CS2/PC (Adobe Inc.). The number of macrochaetae is given 
by half-tergite in the descriptions. Dorsal cephalic chaetotaxy and interocular chaetae 
follow Mari-Mutt (1979, 1986). Types are deposited in the collections of the Depart-
ment of Entomology, College of Plant Protection, Nanjing Agricultural University 
(NJAU), P. R. China.
Abbreviations. Th. I–III – thoracic segment I–III; Abd. I–VI – abdominal seg-
ment I–VI; Ant. I–IV – antennal segment I–IV; mac – macrochaeta/ae; mic – mi-
crochaeta/ae; ms – S-microchaeta/ae; sens – ordinary tergal S-chaeta/ae; post-labial 
quadrangle – PLQ.
Taxonomy
Dicranocentrus liuae sp. n.
http://zoobank.org/E9501B65-B6EC-4D84-AC1C-1BC07A65E5B8
Figs 2−14, Table 1
Type locality. China, Anhui, Shitai, Guniujiang, 30.092°N, 117.482°E, altitude 208m.
Material. Holotype: ♀ on slide, China, Anhui, Shitai, Guniujiang, the entrance of 
Yan hamlet, 30.092°N, 117.482°E, altitude 208m,15 August 2011, F Zhang, DY Yu 
and YH Ren leg. (#C9676). Paratypes: 3 ♀♀ and 1 ♂ on slides, 4 in alcohol, same data 
as holotype. Other material: 1 ♀ on slide, China, Anhui, Shitai, Gongxi, 27 August 
1994, JX Chen leg. (#C8391); 1 ♀ on slide, China, Zhejing, Jin Xian, Tiantongshan 
National Natural Reserve, 10 June 1995, JX Chen leg. (#C8458).
Description. Body length up to 1.8 mm.
Ground colour pale yellow. Eye patches dark. Blue pigment present on antennae 
and legs (Fig. 2). Scales brown, rounded, truncate, or pointed with numerous short 
striations; scales present on Ant. I‒IV, body, legs, both side of ventral tube and manu-
brium, and ventral side of dens.w
Antenna 2.0–2.7 times as long as cephalic diagonal. Ant. V and VI annulated and 
their length ratio as 1.2–0.7 : 1. Four types of common chaetae observed: ciliate, thin (Fig. 
3A) or thick (Fig. 3B) mic; smooth, straight, spiny mic on Ant. I and III (Fig. 3C); long, 
straight chaetae smooth or weakly ciliate (Fig. 3D). Most S-chaetae slightly curved, short 
(Fig. 3 E–I) or long (Fig. 3J). Distal Ant. II with 1 rod-like S-chaeta ventrally (Fig. 3K), 2 
strongly curved, thickened S-chaetae externally (Fig. 3 L–M). Ant. VI apical bulb absent.
Eyes 8+8, G and H smaller. Prelabral and labral chaetae 4/5, 5, 4, all smooth; 
prelabral ones stronger than labral ones. Labral papillae 4, cone-like with apical spine 
often curved (Fig. 4). Mandibles with 4+5 apical teeth. Lateral process of labial palp 
papillae E as thick as normal chaetae, with tip not reaching apex of labial papilla. Sub-
apical chaeta of maxillary outer lobe thicker than apical; 3 smooth sublobal hairs on 
maxillary outer lobe. Labium with 5 smooth proximal chaetae and 8–10 submentum 
chaetae; the most external one A5 on mentum shorter than A1‒5; at most 1 ciliate chaeta 
Guo-Liang Xu & Feng Zhang  /  ZooKeys 417: 1–8 (2014)4
on submentum (Fig. 5). PLQ chaetae smooth and 2+2 weakly ciliate chaetae posterior 
to PLQ. Dorsal cephalic chaetotaxy with10–13 antennal (An), 3 median (M), sutural 
S0–7, 1 postocular (P0) and 9 posterior (P) mac. Interocular chaetae 3 as p, s, t (Fig. 6).
Trochanteral organ with about 30 smooth spiny chaetae (Fig. 7). Some inner diffe-
rentiated tibiotarsal chaetae smooth under light microscope. Unguis with 3 inner teeth, all 
minute. Unguiculus lanceolate with outer edge smooth. Tenent hairs acuminate (Fig. 8).
Abd. IV 1.66–1.89 times as long as Abd. III along dorsal midline. Ventral tube 
anteriorly with many weakly ciliate chaetae and some scales (Fig. 9); posteriorly with 
many smooth chaetae; both sides with scales; each lateral flap with about 20 smooth 
chaetae (Fig. 10). Tenaculum with 4+4 teeth, corpus with 2–4 smooth chaetae. Manu-
brial plaque with 3 pseudopores and 5–9 ciliate chaetae on each side (Fig. 11). Manu-
brium dorsally with rows of smooth chaetae but their number not clear. Dens without 
inner spines. Dental of lobe with 1+1 large blunt ciliate and about 5+5 small smooth 
chaetae. Smooth distal part of dens 4.4–5.7 times as long as mucro; mucro bidentate 
with two subequal teeth (Fig. 12).
Th. II with 2 inner and 2 outer mac on medial area, 9 posterior mac, 1 ms and 2 
sens; anterior ms external to sens. Th. III with 15–16 mac and 2 lateral sens (Fig. 13). 
Abd. I with 3 mac, 1 ms and 1 sens; ms external to sens. Abd. II with 2 inner, 1 lateral 
mac and 3 sens. Abd. III with 1 inner, 2 lateral mac, 1 ms and 3 sens. Abd. IV with 
3–5 inner, 10 lateral mac, and many (number undetermined) elongate sens. Abd. V 
with 4 sens (Fig. 14).
Etymology. Named after the former member Ms L. Liu in our lab, who initiated 
the study of the genus in China.
Ecology. In litter or on leaves of forest floor.
Figure 2. D. liuae sp. n. Habitus.
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Figures 3−10. D. liuae sp. n. 3 antennal chaetae 4 labral papillae 5 labial chaetae 6 dorsal cephalic 
chaetotaxy 7 trochanteral organ 8 hind claw 9 anterior face of ventral tube 10 distal posterior and lateral 
flap chaetae of ventral tube.
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Figures 11−14. D. liuae sp. n. 11 manubrial plaque 12 mucro 13 thoracic chaetotaxy 14 abdominal 
chaetotaxy, inset, variation in number of inner mac.
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Remarks. This new species belongs to sundanensis-group according to Mari-
Mutt(1979). It is the only member with 1+1 inner mac on Abd. III in sundanensis-
group. It is most similar to D. wangi in labrum, cephalic chaetotaxy, trochanteral 
organ, tergal chaetotaxy of thorax and Abd. I–II, ventral tube, and claw structure. It 
differs from the latter in having a shorter Ant. V, 9 posterior cephalic mac, 1+1 inner 
mac on Abd. III, 2–4 chaetae on tenaculum, and the absence of dental spines (Ta-
ble 1). S-chaetotaxy is also described in the genus for the first time: ms 1, 0|1, 0, 1, 0, 
0 and sens 2, 2|1, 3, 3, ?, 4.
Discussion
Mari-Mutt (1979) considered that the closest relatives of Dicranocentrus were Orche-
sella and Dicranorchesella because the three genera shared 6-segmented antennae. None 
questioned the systematic position of Dicranocentrus before the work of Zhang et al. 
(2014a), who also discussed the disputable use of secondary and unstable structures 
(such as number of antennal segments and number of chaetae on trochanteral organ) 
during development in modern taxonomy. Taking no account of antennae, Dicrano-
centrus shares most characters with Heteromurus: the presence of the same type of body 
scales, pigment reduced or scattered on the body, relatively fewer tergal macrochaetae, 
dental spines often present, and 3 ordinary S-chaetae on Abd. II/III (see also H. niti-
dus, Szeptycki 1979). An additional middle ordinary S-chaeta compared to those on 
species belonging to the Entomobryini/Willowsiini implies that both Dicranocentrus 
and Heteromurus are possibly closer to the Entomobryinae sensu Szeptycki, 1979, than 
previously thought. The pattern of four S-chaetae on Abd. V in Dicranocentrus is also 
similar to that of Heteromurus with the latter lacking the middle one. Compared to 
Dicranocentrus/Heteromurus, Orchesella/Orchesellides have much more abundant mac-
rochaetae on each tergum and S-chaetae (usually >5) on Abd. II, III and V. The idea 
that the presence of body scales is a synapomorphy in Dicranocentrus/Heteromurus was 
strongly supported by molecular phylogeny, although body scales cannot be assumed 
to be a synapomorphy of the scaled genera (Willowsiini) of Entomobryinae by Zhang 
et al. (2014b). Body scales have been used successfully to define many groups, such 
as the Tomoceridae, Oncopoduridae, Seirinae, Lepidocyrtinae, and Cyphoderinae. 
Table 1. Comparison between D. liuae sp. n. and D. wangi.
Characters D. liuae sp. n. D. wangi
Ratio of Ant. V/VI 0.7–1.2 1.2−2.3
Posterior cephalic mac 9 5
Lateral flap of ventral tube about 20 28−50
Chaetae on tenaculum 2−4 4−10
Dental spines absent present
Inner mac on Abd. III 1 2
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Mari-Mutt (1979) proposed that Dicranocentrus originated from Orchesella via an in-
termediate stage represented by Dicranorchesella (with short ciliated chaetae and scales 
present). Mari-Mutt (1979) stated that Dicranorchesella, which has abundant cephalic 
and tergal macrochaetae, is quite close to Orchesella. However, of the pointed and fusi-
form scales of Dicranorchesella indicate that it represents a lineage independently de-
rived from Dicranocentrus; its relationship with Orchesella possibly resembles that of 
Willowsia/Entomobrya as shown by Zhang et al. (2014a, b). A systematic review and 
phylogeny based on larger samples would ultimately resolve the systematic position of 
Dicranocentrus.
Acknowledgments
The present study was supported by the National Natural Sciences Foundation of China 
(31101622, 40801096).
References
Bonet F (1930) Sur quelques Collemboles de 1’Inde. Eos 6: 249–273.
Ma Y, Chen JX (2007) A new Dicranocentrus species (Collembola: Entomobryidae) from Chi-
na with a key to all species in the genus from Asia. Zootaxa 1633: 63–68. http://www.
mapress.com/zootaxa/2007f/z01633p068f.pdf
Ma YT, Chen JX, Soto-Adames FN (2006) A new species of Dicranocentrus from China. Entomo-
logical News 117: 485–490. doi: 10.3157/0013-872X(2006)117[485:ANSODC]2.0.CO;2
Mari-Mutt JA (1979) A revision of the genus Dicranocentrus Schött (Insecta: Collembola: En-
tomobryidae). Agricultural Experiment Station University Puerto Rico Bulletin 259: 1–79.
Mari-Mutt JA (1986) Puerto Rican species of Lepidocyrtus and Pseudosinella (Collembola: En-
tomobryidae). Caribbean Journal of Science 22: 1–48.
Schött H (1893) Beitrage zur kenntnis der insektenfauna von Kamerun. Bihang till Kongliga 
Svenska Vetenskaps-akademiens Handlingar 19: 5–28.
Soto-Adames FN, Barra JA, Christiansen KA, Jordana R (2008) Suprageneric Classification 
of Collembola Entomobryomorpha. Annals of the Entomoligical Society of America 101: 
501–513. doi: 10.1603/0013-8746(2008)101[501:SCOCE]2.0.CO;2
Szeptycki A (1979) Morpho-systematic studies on Collembola. IV. Chaetotaxy of the Entomo-
bryidae and its phylogenetical significance. Polska Akademia Nauk, Kraków, Poland, 219 pp.
Zhang F, Chen Z, Dong RR, Deharveng L, Stevens MI, Huang YH, Zhu CD (2014a) Mo-
lecular phylogeny reveals independent origins of body scales in Entomobryidae (Hexap-
oda: Collembola). Molecular Phylogenetics and Evolution 70: 231–239. doi: 10.1016/j.
ympev.2013.09.024
Zhang F, Bedos A, Deharveng L (2014b) Disjunct distribution of Szeptyckiella gen. nov. from 
New Caledonia and South China undermines the monophyly of Willowsiini (Collembola: 
Entomobryidae). Journal of Natural History. doi: 10.1080/00222933.2013.859317
